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Abstract 

Typical neuropsychological development in school age children is an under-researched 

area. There is insufficient research on age effects on performance, relationships between multiple 

cognitive abilities and between these abilities and academic achievement. In addition to this, 

there has been no research conducted on neuropsychological assessment practices with children 

in New Zealand (NZ). This thesis explored patterns of neuropsychological development in 

typically developing children and provides clarity on the current practices of psychologists 

conducting neuropsychological assessment with children in NZ.  

Study 1 explored the age effects on neuropsychological measures for typically 

developing children aged 6 to 11 years. Firstly, the scaled scores of NZ children were compared 

with overseas normative groups and found to be within ±0.4 of a standard deviation for all tests 

except for finger tapping and animal sorting (NEPSY-II). Secondly, age effects were found for 

all measures of cognitive abilities which is consistent with previous research. Post-hoc findings 

identified that the most significant improvement occurred between ages 6 and 9 years. The 

existence of differences between NZ and USA samples, specifically found for animal sorting and 

finger tapping (NEPSY-II), indicates that New Zealand normative data would be beneficial for 

some subtests used in neuropsychological assessments.  

Study 2 investigated the relationships between cognitive domains and school 

achievement in typically developing New Zealand children. Correlational analyses found that the 

majority of the relationships between the cognitive domains were moderate to weak, which is 

consistent with overseas literature. The findings were mixed in regards to the relationships 

between neuropsychological ability and school achievement. Most significant relationships with 

overall school achievement were found in the domains of social perception and working 
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memory, followed by processing speed, executive functioning and language.  While this was 

congruent with the hypothesis of the study and with the literature, the finding of a non-significant 

relationship between motor skills and academic achievement was incongruent. Investigating 

these relationships across age groups revealed that age 6, 10 and 11 years are the periods of 

middle childhood with the strongest relationships between neuropsychological ability and 

achievement.  

Study 3 was a survey of psychologists who routinely undertook cognitive and 

neuropsychological assessments with New Zealand children. The WISC-IV was the most 

commonly used comprehensive measure to assess cognitive and neuropsychological function of 

New Zealand children and the most commonly used rating scales are the ABAS, CBCL and 

CCBRS. The results of the survey indicated that test selection appears to be based on familiarity 

and access. The focus on the diversity of New Zealand culture in the literature was reflected in 

the finding that the majority of the survey respondents considered it important to obtain 

normative data for New Zealand children (80.3%).  

In summary, these findings provide clarity around patterns of performance of typically 

developing children and informs the practice of neuropsychological assessment with New 

Zealand children.  

 



4 

 

Acknowledgements 

I firstly want to thank the children, parents and psychologists who participated in this 

research. Without the time and effort that they put into participating, this research would not 

have been possible. I’d also like to thank all the schools who so warmly welcomed and 

accommodated us.   

To my primary supervisor, Professor Janet Leathem, thank you for your commitment, 

encouragement and dedication to my growth as a researcher. Your expertise and enthusiasm for 

research is inspiring. Thank you for your patience and constant support during this journey. I feel 

so fortunate to have had you as my supervisor.  

To my second supervisor, Associate Professor Ross Flett, thank you for your well-timed 

support and humour.  

I would also like to thank the Centre for Public Health Research. I am grateful for the 

support I received and appreciate the efforts that were taken to make this process as smooth as 

possible. In particular I’d like to thank Jeroen, Jean, Nathalie, Amanda and Hilary.  

I have been so fortunate to have such incredible peer support throughout this process. The 

friendships that have developed during my years in T4 have meant so much to me. Specifically, I 

want to thank Yanis, Rach, Lou, Grace, Char and Tam for all the encouragement, fun, floor times 

and struggles we shared together.  

I am so fortunate to have so many resilient, strong and compassionate role models within 

my family who have supported me to reach this stage of my education.  I would not be 

completing this work without them. I firstly want to acknowledge my darling Nanas, who passed 

away during the completion of this work. Thank you for teaching me strength and kindness. To 



 

 

5 

 

my parents, Trish and Chris, thank you for teaching me to work hard and for always being there 

when it felt like too much. I am so grateful for your unwavering belief in me. To my siblings, 

Hannah, Chris and Liam, thank you for the all treats, coffees and laughter. I’m lucky to have 

your support. To my Lance, thank you for supporting me in everything I do. I appreciate all the 

things you’ve done which have made this process easier. Supporting me to finish this work full-

time, lending me your brain when I got stuck and being there during my imposter syndrome 

meltdowns.   

 

Ehara taku toa i te toa takitahi engari, he toa takitini 

(Success is not the work of one, but the work of many) 

 



6 

 

Table of Contents 

Abstract .......................................................................................................................................... 2 

Acknowledgements ....................................................................................................................... 4 

Table of Contents .......................................................................................................................... 6 

List of Figures .............................................................................................................................. 11 

List of Tables ............................................................................................................................... 13 

CHAPTER 1: THESIS INTRODUCTION .............................................................................. 15 

Thesis Topic Development ....................................................................................................... 15 

The CPHR Research Project ..................................................................................................... 17 

Organisation of Thesis .............................................................................................................. 21 

Terminology .............................................................................................................................. 23 

CHAPTER TWO: THE HISTORY AND DEVELOPMENT OF CHILD 

NEUROPSYCHOLOGY ............................................................................................................ 24 

Neuropsychology ...................................................................................................................... 24 

Child Neuropsychology ............................................................................................................ 25 

Psychometric Testing and Intelligence. ................................................................................ 27 

Luria’s contribution. ............................................................................................................. 28 

Cognitive abilities and their inter-relationships. ............................................................... 29 

Socio-cultural Context. ..................................................................................................... 30 

CHAPTER THREE: NEUROPSYCHOLOGICAL DEVELOPMENT IN MIDDLE 

CHILDHOOD ............................................................................................................................. 33 

Typical development trajectories and age effects ..................................................................... 33 

Neurocognitive development measures. ............................................................................... 34 

Development of Neuropsychological Domains .................................................................... 35 

Attention. .......................................................................................................................... 36 

Memory. ............................................................................................................................ 37 

Information Processing Speed. ......................................................................................... 38 

Language. .......................................................................................................................... 38 

Motor Function. ................................................................................................................ 39 

Social Perception. ............................................................................................................. 39 

Executive Functioning. ..................................................................................................... 40 

Relationships between cognitive domains ................................................................................ 42 

Cognitive ability and school achievement ................................................................................ 44 



 

 

7 

 

CHAPTER FOUR: NEUROPSYCHOLOGICAL AND COGNITIVE ASSESSMENT 

WITH CHILDREN ..................................................................................................................... 49 

Assessment Purpose .............................................................................................................. 50 

Assessment of Ability and Achievement. ......................................................................... 50 

Psychometrics used in Neuropsychological Assessments with Children ................................. 51 

Psychometric Test Selection ................................................................................................. 54 

Cultural context of Aotearoa New Zealand .............................................................................. 56 

CHAPTER FIVE: RESEARCH OVERVIEW ........................................................................ 59 

Literature Summary and Research Rationale ........................................................................... 59 

Research Timeline .................................................................................................................... 62 

Aims, research questions and hypotheses ................................................................................. 62 

Research Question 1. ............................................................................................................ 63 

Research Question 2. ............................................................................................................ 63 

Research Question 3. ............................................................................................................ 63 

Research Question 5. ............................................................................................................ 64 

Research Question 6. ............................................................................................................ 64 

CHAPTER SIX: RESEARCH METHODOLOGIES ............................................................. 65 

Methodology for Study 1 and 2 ................................................................................................ 65 

Ethics .................................................................................................................................... 65 

Participants ............................................................................................................................ 65 

Recruitment. ...................................................................................................................... 65 

Exclusion Criteria. ................................................................................................................ 70 

Neuropsychological assessment ........................................................................................... 70 

Changes made. .................................................................................................................. 72 

Order of Test Administration. ........................................................................................... 73 

Feedback. .......................................................................................................................... 74 

National Standards ................................................................................................................ 74 

Procedure .............................................................................................................................. 75 

Preliminary Considerations ................................................................................................... 77 

Inter-rater reliability. ......................................................................................................... 77 

Effect of Administrator. .................................................................................................... 77 

Effect of Region. ............................................................................................................... 78 

Scoring and data entry. ..................................................................................................... 78 



8 

 

Methodology for Study 3 .......................................................................................................... 78 

Ethics .................................................................................................................................... 78 

Survey Design ....................................................................................................................... 79 

Procedure .............................................................................................................................. 80 

Data Analysis ........................................................................................................................ 80 

CHAPTER SEVEN: AGE EFFECTS IN NEUROPSYCHOLOGICAL MEASURES FOR 

TYPICALLY DEVELOPING CHILDREN AGE 6 TO 11 YEARS ..................................... 83 

Abstract ..................................................................................................................................... 84 

Introduction ............................................................................................................................... 85 

Age effects of cognitive abilities .......................................................................................... 86 

Cultural considerations of neuropsychological development with children ......................... 89 

Method ...................................................................................................................................... 91 

Participants ................................................................................................................................ 91 

Neuropsychological assessment ................................................................................................ 91 

Procedure .................................................................................................................................. 92 

Results ....................................................................................................................................... 92 

Preliminary Analyses ............................................................................................................ 92 

Comparison with overseas normative groups ....................................................................... 93 

Age Effects ........................................................................................................................... 94 

Discussion ................................................................................................................................. 98 

Comparison with overseas normative groups ....................................................................... 98 

Age Effects ........................................................................................................................... 99 

General Discussion ............................................................................................................. 101 

CHAPTER EIGHT: RELATIONSHIPS BETWEEN NEUROPSYCHOLOGICAL 

ABILTIES AND SCHOOL ACHIEVEMENT IN NEW ZEALAND AGE 6 TO 11 YEARS

..................................................................................................................................................... 104 

Abstract ................................................................................................................................... 105 

Introduction ............................................................................................................................. 106 

Method .................................................................................................................................... 110 

Participants .......................................................................................................................... 110 

Neuropsychological assessment ......................................................................................... 110 

Procedure ............................................................................................................................ 111 

National Standards .............................................................................................................. 111 



 

 

9 

 

Results ..................................................................................................................................... 112 

Relationships between cognitive domains .......................................................................... 112 

Neuropsychological Ability and National Standards of Achievement ............................... 114 

Discussion ............................................................................................................................... 117 

CHAPTER NINE: A SURVEY OF PSYCHOLOGISTS ADMINISTERING COGNITIVE 

AND NEUROPSYCHOLOGICAL ASSESSMENTS WITH NEW ZEALAND CHILDREN

..................................................................................................................................................... 123 

Abstract ................................................................................................................................... 124 

Introduction ............................................................................................................................. 125 

Method .................................................................................................................................... 128 

Survey ................................................................................................................................. 128 

Procedure ............................................................................................................................ 129 

Data Analysis ...................................................................................................................... 130 

Results ..................................................................................................................................... 130 

Sample ................................................................................................................................ 130 

Test use ............................................................................................................................... 131 

Comprehensive measures................................................................................................ 131 

Domain-specific measures. ............................................................................................. 134 

Other measures................................................................................................................ 136 

Effort ................................................................................................................................... 136 

Computerised administration and scoring .......................................................................... 136 

Cultural Considerations ...................................................................................................... 137 

Assessment measures. ..................................................................................................... 137 

Administration changes. ................................................................................................. 138 

Normative Data. .............................................................................................................. 139 

Post Hoc Findings ............................................................................................................... 140 

Scope of practice. ............................................................................................................ 141 

Frequency of assessments. .............................................................................................. 141 

Years of experience......................................................................................................... 142 

Discussion ............................................................................................................................... 142 

Appendix ................................................................................................................................. 146 

 

CHAPTER TEN: GENERAL DISCUSSION ........................................................................ 149 



10 

 

Overview of the Research Findings ........................................................................................ 149 

Integration of Research Findings ............................................................................................ 152 

Contributions to Existing Literature ....................................................................................... 153 

Clinical Implications ............................................................................................................... 154 

Research Limitations .............................................................................................................. 156 

Study 1 and 2 ...................................................................................................................... 156 

Response rate. ................................................................................................................. 156 

Testing environment. ...................................................................................................... 156 

The Sample. .................................................................................................................... 157 

Test Administration. ....................................................................................................... 158 

Measure of Achievement. ............................................................................................... 159 

Study 3 ................................................................................................................................ 160 

Recommendations for future research .................................................................................... 160 

Challenges of Conducting Research ....................................................................................... 161 

Working with Schools. ....................................................................................................... 161 

Constructing a research survey. .......................................................................................... 162 

Young children. .................................................................................................................. 162 

Conclusion .............................................................................................................................. 163 

REFERENCES .......................................................................................................................... 164 

Appendix A: Statement of Contribution ................................................................................ 184 

Appendix B: CPHR recruitment presentation ....................................................................... 185 

Appendix C: CPHR Parent Information Sheet...................................................................... 188 

Appendix D: Survey Ethics Approval ..................................................................................... 190 

Appendix E: Survey Recruitment Advertisement ................................................................. 192 

Appendix F: Online Survey ..................................................................................................... 193 

Appendix G: Research Summary for Participants ................................................................ 217 

Appendix H: A Research Case Study...................................................................................... 218 

Appendix I: Conference Presentation ..................................................................................... 237 

 

  



 

 

11 

 

List of Figures 

Chapter 1 

Figure 1. The three phases of CPHR research project...................................................... 18 

Figure 2. Proportion of Neuropsychological Assessments completed by the author ....... 21 

Figure 3. Thesis structure overview by chapters .............................................................. 22 

Chapter 2 

Figure 1. Number of published scientific articles on neuropsychology since 1950 ......... 25 

Figure 2. Hierarchy of neuropsychological function (adapted from Scott, 2011) ............ 30 

Chapter 5 

Figure 1. Thesis research questions and associated research study and Chapter ............. 63 

Chapter 6 

Figure 1. Study regions shown on map of New Zealand ................................................. 66 

Figure 2. Proportion of schools from geographical regions ............................................. 66 

Figure 3. Distribution of schools across decile value ....................................................... 67 

Figure 4. Final response rates across School decile ......................................................... 68 

Figure 5. Average household income of participants ....................................................... 69 

Chapter 7 

Figure 1. Means and standard deviations of subtests for New Zealand children aged 6-11 

years. ................................................................................................................................. 93 

Figure 2. Mean subtest scores for measures of neuropsychological ability. .................... 95 

 

Chapter 8 



12 

 

Figure 1. Strength of relationships across the age groups between neuropsychological 

ability and National Standards ........................................................................................ 117 

Chapter 9 

Figure 1. Scope of practice and use of NEPSY-II, DKEFS, CMS, SB5, WISC-IV, 

WPPSI-IV ....................................................................................................................... 141 

      

  



 

 

13 

 

List of Tables 

Chapter 1 

Table 1.  General overview of the CPHR research project timeline ................................ 19 

Table 2.  Details of the author’s contribution................................................................... 20 

Chapter 2 

Table 1.  A brief summary of the contributions to child neuropsychology since 1900 ..... 26 

Chapter 4 

Table 1.  Possible measures for a neuropsychological assessment of a child .................. 53 

Table 2.  Normative data on neuropsychological measures with NZ children ................. 57 

Chapter 6 

Table 1.  Age and Ethnicity of Participants ...................................................................... 69 

Table 2.  Measures reviewed for selection and reasons for test selection decisions ........ 71 

Table 3.  Changes made in the Theory of Mind Subtest for the NEPSY-II ....................... 72 

Table 4.  Neuropsychological Administration Order ....................................................... 74 

Chapter 7 

Table 1.  Summary of Demographic Characteristics........................................................ 91 

Table 2.  Neuropsychological Assessment Administration Order .................................... 92 

Table 3.  Mean, standard deviations of raw scores and ANOVA for effects of age ......... 94 

Table 4. Mean group differences for pair-wise comparisons of adjacent age groups ..... 97 

Chapter 8 

Table 1.  Summary of Demographic Characteristics...................................................... 110 

Table 2.  Neuropsychological Assessment Administration Order .................................. 111 



14 

 

Table 3. Persons correlations of the raw scores on neuropsychological measures by 

cognitive domain ............................................................................................................. 113 

Table 4.  Sample sizes for National Standards of achievement (%) ............................... 114 

Table 5.  Spearman’s correlations for each age group of school achievement National 

Standards and subtests by cognitive domain .................................................................. 115 

Chapter 9 

Table 1.  Demographic information of participants ....................................................... 131 

Table 2.   Current use of comprehensive measures ........................................................ 132 

Table 3.  Reasons endorsed for not using the specific comprehensive measures ........... 132 

Table 4.  Most frequently used domain specific or rating scale measures ..................... 134 

Table 5.  Respondents comments on cultural appropriateness (n = 62) ........................ 137 

Table 6.  Examples of words changed by respondents (n = 62) assessing NZ children . 138 

Table 7.  Scope of practice and current work comparison ............................................. 140 

 


